ABSTRACT
Introduction
Postoperative quality of recovery has become an important measure that reflects on the surgeon, the anesthesiologist, and the institute performance. It has become an important primary endpoint in many clinical trials. A recent study Development and validation of Arabic version of the postoperative quality of recovery scale suggests that using a single outcome (e.g., pain scores) as a surrogate measure for quality of recovery does not necessarily correlate with other important outcomes (e.g., length of hospital stay or patient satisfaction). Thus, a more comprehensive scale was suggested to be used as a primary endpoint for assessing quality of recovery. [1] Multiple quality of recovery scales were developed in the last two decades, among which the postoperative quality of recovery scale (PostopQRS) is the most comprehensive and objective instrument. The PostopQRS is designed to be administered at multiple time points and includes the assessment of patients' cognition across time. Furthermore, recovery is dichotomized as recovered versus not recovered, which is clinically useful. [2] The PostopQRS was designed as a verbal only scale, so that it can be used either face-to-face or through telephone interview. In English version, face validity, feasibility, and discriminate validity have been shown, and it has been translated into eight languages. [3] [4] [5] [6] [7] The background and use of the scale have been described elsewhere, [3] including the recalibration of cognitive scoring. [6] The PostopQRS assess quality of recovery in five domains: physiological, emotive, nociceptive, functional (i.e., activities in daily living), and cognitive. [8] Baseline measurements are acquired before surgery. Recovery is a dichotomized outcome defined by a return to baseline values or better at each of the postoperative measurement time points. "Overall recovery" requires recovery in all domains being assessed.
The cognitive domain consists of five verbal tests, and domain recovery requires recovery in all five tests. Variance in cognitive performance is a normal event and accordingly, the definition of recovery in cognitive tests was modified to include a tolerance factor to account for normal variability. Participants are allowed to perform a little worse than their baseline performance and still be scored as recovered. However, if the baseline scores in participants are lower than the tolerance factor, they would automatically be scored as recovered. As such, patients with low baseline scores cannot be evaluated for cognitive recovery. These patients are further excluded from scoring overall recovery if they fail recovery in another recovery domain. However, these participants are not excluded from other recovery domains.
The aim of this study was to translate, culturally adapt, and validate PostopQRS questionnaire into Arabic. 
Methodology

Translation and cultural adaptation Initial translation (forward translation)
Five bilingual translators, from five Arabic countries (Syria, Saudi Arabia, Yemen, Sudan, and Egypt) with different dialects, were assigned. All translators speak Arabic as their mother language. Two of them are naive translators with no prior knowledge of the concepts being quantified; they are also not from the medical field. Each translator produced a written report of the translation that they complete, after which all the translators met and discussed translation and came to a consensus of the translation.
Backward translation
Two translators who were blinded to the original (English) questionnaires were assigned to translate the final Arabic version back into English. This is a process of validity checking to make sure that the translated version is reflecting the same item content as the original version. These two translators have their source language (English) as their mother tongue. The two translators were not aware of the concepts explored.
Expert committee
It was composed of methodologist, health professionals, and language professionals. The expert committee's role was to consolidate all the versions of the questionnaire and develop the prefinal version of the questionnaire for field testing. The committee eventually reviewed all the translations and reaches a consensus on any discrepancy.
Measures
Postoperative quality of recovery scale
The questionnaire consists six domains: [3] 1. Physiology: It measures systolic blood pressure, heart rate, temperature, respiratory rate, and oxygen saturation. Airway control, level of agitation, level of consciousness, and activity on command relate to emergence and airway safety. This domain is tested in the immediate and early period. It is designed to assess physiologic safety and "home readiness" for day care surgery 2. Nociceptive: Assesses of pain and nausea, using 
Pilot study
The prefinal version was pilot tested on a group of 31 patients (all females), data not shown. The committee met at this point and approved the prefinal version as final.
Examples from the final Arabic version presented in the Appendices 1 and 2, the complete English version is available at the website http://www.postopqrs.com and for Arabic versions contact support@postopqrs.com.
Assessing face validity
After completing the PostopQRS for the first time, patients responded to five statements regarding the PostopQRS items on a 5-point Likert-type scale: 1 = totally disagree, 2 = disagree, 3 = undecided, 4 = agree, and 5 = strongly agree. The five statements were (1) questions were clear and easy; (2) questions covered all your problem areas with your recovery; (3) you would like the use of this questionnaire for future assessments; (4) the questionnaire lacks important questions regarding your recovery; (5) any of the questions violate your privacy.
Statistical analysis
All data analyses were performed in R version 3.3.2 (2016-10-31). Descriptive statistics (number of patients, 
Reliability
The internal consistency of the PostopQRS was examined using Cronbach's α. Cronbach's α ranges from 0 (no internal consistency; none of the items are correlated with each other) to 1 (perfect internal consistency; all of the items are perfectly correlated with each other). α was computed for each dimension in the PostopQRS. An instrument with α ≥0.70 is typically considered to have adequate internal consistency. [9] As α is a function of the questionnaire's length, α is expected to be lower for the scales with fewer items than those with more items.
As two of the PostopQRS factors (nociceptive and emotional) consist of only two items, Spearman-Brown coefficients were estimated instead. [10] The Spearman-Brown coefficients can be interpreted similarly as with the Cronbach's α.
Validity
Responsiveness
Responsiveness was modeled as changes in the number of recovered items in each PostopQRS factor over time. Considering the repeated nature of the multiple assessments, generalized linear mixed effects models (GLMMs) are used to take into account the correlated observations within patients. The changes in the number of recovered items were estimated using GLMMs, modeled as count data. Time of administration (in days) was modeled as fixed effects and patients as the random effect.
To e x a m i n e t h e e x t e n t t o w h i c h p a t i e n t s ' characteristics (e.g., gender, age, American Society of Anesthesiologists [ASA], in/outpatient) and surgical information (e.g., type of surgery) were associated with the number of recovered items in each PostopQRS factor, these variables were included as fixed effects in the GLMMs as well. Results from these GLMMs provide information with respect to whether patients' overall number of recovered items (averaged across time) is associated with patients' characteristics and surgical information.
Responsiveness of the overall patient perspective was assessed by the repeated administrations of the overall patient perspective items at days 1, 3, and 7 postoperative. Considering the repeated nature of the multiple assessments, linear mixed-effects models (LMMs) are used to take into account the correlated observations within patients. The changes of the individuals' responses were estimated using LMMs, with time of administration (in days) as fixed effects and patients as the random effect.
To further examine the extent to which patients' characteristics (e.g., gender, age, ASA, in/out patient) and surgical information (e.g., type of surgery, anesthesia duration) were associated with changes in patients' responses, these variables were included as fixed effects in the subsequent LMMs as well. Results from these LMMs provide information with respect to whether patients' responses in overall patient satisfaction (averaged across time) are associated with patients' characteristics and surgical information.
Results
A total of 190 patients (10 men, 180 women) participated in the validation study of the PostopQRS questionnaire. The average age was 37.1 (SD = 8.8), with an average body mass index of 31.8 (SD = 9.0). Most patients had university level education (66.3%), with smaller proportions having received some high school (22.1%), less than high school (6.8%), or no education (4.7%). Of the enrolled patients, 21.6% were rated as 1, 68.4% were rated as 2, and 8.9% were rated as 3 on the ASA score. 138 (72.6%) patients were from Corniche Hospital, Abu Dhabi, 42 (22.1%) from King Fahad Medical City, and 10 (5.2%) from King Faisal Specialized Hospital.
Twenty-seven (14.2%) patients were outpatient admission, and 163 (85.8%) were inpatient admission. Most patients (n = 187; 98.4%) did not report having previous anesthesia problems. One hundred and forty-three (75.2%) patients underwent major surgery, and 47 (24.7%) underwent minor surgery [ Table 1 ], 148 underwent obstetrics and gynecology surgery, 19 abdominal surgery, 14 orthopedic and spine surgery, and 9 breast and endocrine surgery. The majority of the operations were open surgery (n = 182), with seven being endoscopic and one being closed surgery. The average duration of anesthesia time was 80.7 min (SD = 73.5, median = 60, range = 15-600). Completion and missing rates are presented in Table 2 . The proportion of patients recovered in each factor of the PostopQRS are presented in Table 3 and plotted in Figure 2 .
Reliability
Reliability estimates for the PostopQRS factors are presented in Table 4 . Cronbach's αs were computed for the physiological, ADL, cognitive, and overall patient perspective factors. Spearman-Brown estimates were computed for the nociceptive and emotive factors as these two factors consisted of only two items. Internal consistencies for the physiological factor were good for baseline and T0 + 15 min, poor for T0 + 40 min, and excellent for T0 + 1 day. The reliability for the two nociceptive items was consistently poor across all assessments, whereas reliability for the two emotional items was moderate to good, except at the T0 + 40 min assessment. Internal consistencies for the ADL and cognitive factors were consistently good across all assessment time points. The overall patient perspective showed moderate to good internal consistencies at different time points.
Validity
Face validity
Patients' responses to the five questions assessing the face validity of the PostopQRS are presented in Table 5 . The majority of the patients endorsed agree or strongly agree that the PostopQRS questions to be clear and easy to understand, the questionnaire items covered all their problem areas regarding their postoperative recovery, and that most would -1  1  1  2  0  Inappropriate  -0  0  0  0  23  Patient unavailable  -2  2  2  2  2  Assessor unavailable  -0  0  0  0  0  Total  - 
Responsiveness
The extent to which recovery (in terms of the number of items recovered in each factor) is associated with varying patient and surgical characteristics were examined using GLMMs. Time (in days) was modeled as the fixed effect (from T0 + 15 min to 7 days when appropriate), with patients modeled as the random effect. Patients' characteristics (gender, age, ASA, in/outpatient) and surgical features (major/minor surgery) were also modeled as fixed effects. Age was divided by 10 to assist with model convergence. Results are presented in Table 6 . Consistently across all five factors, the number of recovered items increased over time as to be expected with patients' recovery.
On average, older patients were more likely to have more recovered items in the physiological factor than younger patients. However, the difference was small that it is not clinically meaningful. Patients who underwent minor surgery were more likely to have more recovered items in the nociceptive, ADL, and cognitive factors than those who underwent major surgery.
Patients' average responses to the items in the overall patient perspective factor are illustrated in Figure 3 . The extent to which patients' responses changes are associated with varying patient and surgical characteristics were examined using LMMs, and other model specifications are similar to those with the GLMMs. Results are presented in Table 7 .
Consistently across all four items in the overall patient perspective factor, patients' responses decreased over time, indicating being less impacted as they recover. On average, patients who underwent minor surgery were more likely to indicate being less impacted in their work and ADL than those who underwent major surgery.
Discussion
In this study, we translated and validated the PostopQRS questionnaire among patients undergoing a variety of operations in three major medical centers in two countries. We strived to develop a questionnaire that can be easily administered to Arabic-speaking patients speaking different dialects. The current results demonstrated validity of this Arabic version, sufficient for incorporation into clinical practice. Our study is the first cross-cultural validation of the PostopQRS in Arabic-speaking patients, providing physicians with a new tool with which to evaluate the recovery of patients after surgery. Our translated version of PostopQRS is reliable and valid for use among Arabic-speaking patients.
Quality of recovery is a relatively new area for anesthesiology as it is a deviation from hospital-and doctor-based outcomes to patient-reported outcomes. These outcomes are complimentary rather than competitive. As recovery will change over time, it is important that the assessment tool is objective and designed for repeated measures. The PostopQRS was designed specifically for this purpose. [3] The scale also includes assessment of the cognitive domain and is designed for verbal use. A completely verbal scale allows the instrument to be administered face-to-face or through telephone interview, which is vital once patients are discharged from the hospital. Surveys, which rely on face-to-face interviews typically, have low follow-up rates as many patients do not wish to return to the hospital for research purpose.
Further, the PostopQRS was designed to be a clinically useful tool. Recovery was dichotomized into "recovered" or "not recovered," allowing the instrument to identify patients who recovered well versus those who did not recover in one or more domains. The practical implication is that patients have recovered well early will remain recovered and can be fast tracked. By identifying patients who did not recover in one or more domains at different time points, clinicians can make use of the information to implement additional treatments to improve the patients' recovery profile. [11] The PostopQRS Scientific Committee approves groups to translate the scale. The standard procedure is both forward and reverse translation, followed by a validation in clinical practice in the countries where the language is primarily spoken. This allows assessment of cultural appropriateness as well as any language differences. For example, in the cognitive scale, lists of words or letters used for the word generation task may have different frequencies in different languages.
In this study, we showed that recovery improves over time, which is consistent with studies found in English. [4, 5] Certain items (such as the emotive domain) typically show high early recovery, which remained that way, whereas nociception and cognition tend to have a slower recovery profile over days to Cronbach's αs were computed for the physiological, ADL, cognitive, and overall patient perspective factors. Spearman-brown estimates were computed for the nociceptive and emotional factors. *Items 5, 6, 8, and 9 had no variance and were removed when estimating Cronbach's α. ADL: Activities of daily living weeks. The findings of this study were consistent with prior studies conducted in English. The tool was well received by the patients indicating feasibility for clinical use. We also showed that the quality of recovery was related to patients' age and the extent of surgery (major vs. minor). The overall low baseline scores can be explained by the fact that the majority of our patients were pregnant coming for cesarean delivery and had the negative effects of late-term pregnancy.
Our study has some limitations. First, there was no cohort of nonoperative controls in the current study. Test-retest reliability cannot be performed in a clinical cohort, as the actual recovery is a dynamic process, rather than a static (unchanging) process. Second, as the types of surgery among our patients were relatively homogeneous, discriminant validation was not performed for the translated PostopQRS. However, discriminant validation has been shown in English version. Finally, as the majority of our patients were female, we were unable to examine whether the quality of postoperative recovery differs by gender in the current study.
Conclusion
Our Arabic version of the PostopQRS was translated using forward and reverse translation. The translated PostopQRS was found to be valid and was shown to be feasible for application in a clinical population.
